Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(51)lnt.CI. 



(1 1 )Publication number : 2000-007455 
(43)Date of publication of application : 11.01.2000 



C04B 37/00 
// B01D 46/00 



(21 Application number : 10-179267 
(22)Date of filing : 25.06.1998 



(71 Applicant : IBIDEN CO LTD 

(72)lnventor : OGATA TAKASHI 

YAMAMURA NORIHIKO 



(54) CERAMIC STRUCTURE JOINING APPARATUS AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic 
structure joining apparatus excellent in workability 
and productivity and capable of securing high joining 
strength on a joining part. 

SOLUTION: This joining apparatus for joining the 
ceramic structures 1 with a ceramic-made adhesive 
layer is provided with a supporting fixture 13 and a 
vibration imparting means 15. The supporting fixture 
13 supports plural ceramic structures 1 with a 
ceramic-made adhesive interposed between the 
adhesive surfaces S1 to be stuck. The vibration 
imparting means 15 containing a vibrator gives 
vibration to the ceramic structures 1 supported by the 
supporting fixture 13 while applying pressing force. 




http://wwl9jpdl.inpitgojp/PAl/result/detail/main/wAAAE9aOYtDA412 12/16/2008 



JP,2000-007455 5 A [CLAIMS] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



Page 1 of 1 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A device which joins ceramic structure with adhesives made from ceramics, 
comprising: 

A support fixture which supports two or more ceramic structure in the state where said 
adhesives made from ceramics were made to intervene between adherends. 
A vibration giving means which gives vibration applying thrust to said ceramic structure 
supported with the support fixture. 

[Claim 2]A joining apparatus of the ceramic structure according to claim 1, wherein said 
vibration giving means is what can join 2 or more sets of adherends simultaneously by 
applying thrust in the one direction. 

[Claim 3]A joining apparatus of the ceramic structure according to claim 1 or 2, wherein 
said vibration giving means gives vibration in the direction which shifts said adherend of 
each other. 

[Claim 4]lt is the method of joining ceramic structure with adhesives made from ceramics, A 
joining method of ceramic structure giving vibration applying thrust to said ceramic structure 
currently supported after making said adhesives made from ceramics intervene between 
adherends of two or more ceramic structure. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the joining apparatus and joining method of 

ceramic structure. 

[0002] 

[Description of the Prior Art]On the exhaust route of the diesel power plant carried in the 
car, the honeycomb filter made from a ceramic sintered body is provided as a means for 
purifying exhaust gas. Conventionally, this kind of honeycomb filter was produced using 
ceramics materials, such as cordierite, in many cases. However, in recent years, the 
honeycomb filter which used as the formation material the silicon carbide etc. which are 
extremely excellent in heat resistance has also come to be proposed. 
[0003]By the way, while a silicon carbide sintered compact is extremely excellent in heat 
resistance, it has the fault that it is weak, in the thermal shock. Therefore, when it is 
considered as a large sized product, it becomes easy to generate a crack with the stress 
resulting from the temperature gradient by heating. 

[0004]As a measure which cancels this fault, two or more honeycomb filter wafers made 
from silicon carbide which carried out the prismatic form are produced beforehand, it is 
pasting up those peripheral faces mutually using adhesives, and it is thought that what is 
necessary is just to obtain a large sized product. It is thought that what is necessary is just 
to use the adhesives made from ceramics which contain silicon carbide as well as a 
honeycomb filter wafer in this case. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, at present, the device for exclusive use 
for performing the above-mentioned bonding operation using the adhesives made from 
ceramics is not yet materialized. For this reason, under the present circumstances, it 
needed to perform manually making close the adherends of the honeycomb filter wafer to 
which adhesives were applied, pressing a wafer in this state, and pasting up mutually. 
Therefore, it was obliged to complicated work and the problem that productivity also 
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became low naturally was expected. 

[0006]lt is also considered that a thixotropic high thing is used as the above-mentioned 
adhesives made from ceramics. In this case, if thrust is applied and it tries to paste up 
honeycomb filter wafers, adhesives will not fully spread round the adherend of a wafer, but 
nonuniformity will become easy to be made. Therefore, it is also expected that intensity 
high to both joining section is not obtained. 

[0007]lt is made in order that this invention may solve the above-mentioned technical 
problem, and there is the purpose in providing the joining apparatus and joining method of 
the ceramic structure which can secure high bonding strength to a joining section while it is 
excellent in workability and productivity. 
[0008] 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem, in 
the invention according to claim 1. A support fixture which supports two or more ceramic 
structure in the state where are a device which joins ceramic structure with adhesives made 
from ceramics, and said adhesives made from ceramics were made to intervene between 
adherends, Let a joining apparatus of ceramic structure provided with a vibration giving 
means which gives vibration be the gist, applying thrust to said ceramic structure supported 
with the support fixture. 

[0009]The invention according to claim 2 presupposed that said vibration giving means is 
what can join 2 or more sets of adherends simultaneously by applying thrust in the one 
direction in claim 1. 

[0010]ln claim 1 or 2, said vibration giving means presupposed the invention according to 
claim 3 that vibration is given in the direction which shifts said adherend of each other. The 
invention according to claim 4 is the method of joining ceramic structure with adhesives 
made from ceramics, Let a joining method of ceramic structure giving vibration be the gist, 
applying thrust to said ceramic structure currently supported after making said adhesives 
made from ceramics intervene between adherends of two or more ceramic structure. 
[0011]Hereafter, "OPERATION" of this invention is explained. According to the invention 
according to claim 1 , by giving vibration, applying thrust to ceramic structure currently 
supported, adhesives which intervened between adherends are crushed and adhesives 
fully spread round the whole adherend. Therefore, even if it is a case where high adhesives 
of CHIKUSO are used, for example, high intensity is securable for a joining section. 
According to such a device for exclusive use, since manual complicated work also 
becomes unnecessary, its workability improves, and productivity's improves. 
[0012]As a result of adopting a vibration giving means which can join 2 or more sets of 
adherends simultaneously by applying thrust in the one direction according to the invention 
according to claim 2, time which junction takes is shortened and productivity can be 
improved more. 

[0013]When vibration is given to a direction which shifts adherend of each other by a 
vibration giving means, i.e., a plane direction of an adherend, according to the invention 
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according to claim 3, adhesives can be promptly moved along the plane direction. 
Therefore, compared with a case so that vibration may be perpendicularly given to a plane 
direction of an adherend, adhesives can fully be certainly spread over the whole adherend 
in a short time. 

[0014]According to the invention according to claim 4, by giving vibration, applying thrust to 
ceramic structure, adhesives which intervened between adherends are crushed and 
adhesives fully spread round the whole adherend. Therefore, even if it is a case where high 
adhesives of CHIKUSO are used, for example, high intensity is securable for a joining 
section. 
[0015] 

[Embodiment of the lnvention]Hereafter, one embodiment which materialized the joining 
apparatus and joining method of ceramic structure of this invention to the manufacturing 
method of the large-sized honeycomb filter is described in detail based on drawing 1 - 
drawing 4 . 

[0016]Large-sized honeycomb filter F1 manufactured by the manufacturing method of this 
embodiment is shown in drawing 1 (a). This large-sized honeycomb filter F1 plays the role 
which removes a diesel particulate on the exhaust route of a diesel power plant. 
[0017]This large-sized honeycomb filter F1 consists of two or more honeycomb filter wafers 
1. One large-sized honeycomb filter F1 consists of these embodiments by pasting up 
mutually, four rows of every direction combining the 16 honeycomb filter wafers 1 which 
carried out square pole form. 

[0018]The outside dimension of each honeycomb filter wafer 1 is 33mmx33mmx150mm, 
and is a product made from a ceramic sintered body (this embodiment porous silicon 
carbide sintered compact). The shape of a section abbreviation square and two or more 
breakthroughs 2 are regularly formed in each honeycomb filter wafer 1 along the axial 
direction. Each breakthrough 2 is mutually separated by the wall 3. The opening of each 
breakthrough 2 is closed by the sealed body 4 (this embodiment porous silicon carbide 
sintered compact) at the one end face 1a andb [ 1 ] side, and has become checker-like as 
the end face 1a and the whole 1b. As a result, the cells 5 and 6 of the shape of a section 
square which carries out an opening in either the gas stream ON side edge 1a or the 
effluence-of-gas side edges 1b are formed in the honeycomb filter wafer 1. At this 
embodiment, an average pore diameter is 10 micrometers. 0.3 mm and a cell pitch are set 
[ porosity ] as 1 .8 mm for the thickness of the wall 3 45%, respectively. 
[001 9] When the honeycomb filter wafer 1 has been arranged to the exhaust route, the flow 
of exhaust gas is as follows. As drawing 1 (b) is shown by the arrow A1 , exhaust gas flows 
in the cell 5 which carries out an opening in the gas stream ON side edge 1a. 
Subsequently, exhaust gas passes the wall 3 and flows out of the adjoining cell 6 6, i.e., the 
cell which carries out an opening in the effluence-of-gas side edge 1b. At this time, the trap 
of the particulate is carried out there by particulate movement included in exhaust gas 
being prevented with the wall 3. As a result, the purified exhaust gas is discharged from the 
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effluence-of-gas side edge part 1b. 

[0020]ln manufacture of the honeycomb filter wafer 1 , it is necessary to form conventionally 
the honeycomb Plastic solid which has two or more breakthroughs 2 by the publicly known 
extrusion method which made first the slurry containing silicon carbide the charge of a start 
material. Speaking concretely, by this embodiment, performing extrusion molding by being 
made from what added an organic binder and water the predetermined daily dose every to 
silicon carbide powder, and kneaded them to it. The sealing agent (paste for closure) which 
serves as the sealed body 4 by calcination is produced by, for example, kneading what 
mixed an organic binder, lubricant, a plasticizer, and water to silicon carbide powder. 
[0021]Next, it sets in the sealing agent filling apparatus of exclusive use [ the acquired 
honeycomb Plastic solid ], and an end face sealing process is performed using said paste 
for closure in this state. After performing desiccation and degreasing, a honeycomb Plastic 
solid and a sealing agent are made to sinter thoroughly by performing this calcination. 
[0022]ln advance of a bonding process, the foundation layer 7 is beforehand applied to the 
predetermined region of the peripheral face of the honeycomb filter wafer 1 pass the baking 
process. As a formation material of such a foundation layer 7, the paste made from 
ceramics containing silicon carbide etc. is used. According to this embodiment, what 
specifically consists of 5 % of the weight - 1 0 % of the weight of glycerin as 30 % of the 
weight - 50 % of the weight of silicon carbide powder, resin binder PV-5 (trade name: made 
in Malvan, Inc.) 40 % of the weight -60 % of the weight, and an auxiliary agent is used. As 
resin binders other than PV-5, CMC (trade name: made by the Shinano electrical 
machinery company), FC-51 (trade name: made by Nikken Chemicals Co., Ltd.), etc. can 
also be chosen, for example. The viscosity of said paste in the state in front of spreading is 
set as 3000 cps - about 6000 cps. As for spreading of the paste, it is desirable from a 
viewpoint of workability and productivity to be carried out using a device for exclusive use. 
[0023]Subsequently the adhesives 8 made from ceramics are applied to the peripheral face 
(namely, adherend S1) of the honeycomb filter wafer 1 which passed through the 
foundation layer formation process. The adhesives 8 used here are supplied in the state of 
a paste. The adhesives 8 contain silicon carbide powder as well as the honeycomb filter 
wafer 1. concrete - 30 % of the weight of silicon carbide powder, and silica - what consists 
of 23 % of the weight of sol, 23 % of the weight of ceramic fibers of bulk, 1 % of the weight 
of resin binders, and 23 % of the weight of water is used, in the state in front of spreading, 
the viscosity of said paste state adhesives 8 is set as 20000 cps - about 50000 cps. 
[0024]Next, the outline of the joining apparatus 1 1 used at the time of manufacture of large- 
sized honeycomb filter F1 of this embodiment is explained based on drawing 2 - drawing 4 . 
As shown in drawing 2 , this joining apparatus 11, It is for joining honeycomb filter wafer 1 
comrades with the adhesives 8 made from ceramics, and has the pedestal 12, the support 
fixture 13, the vibration giving means 15, a vibration giving means driving means, the work 
positioning means, the support fixture transportation means, the support fixture ascending 
and descending means, the work carrying means, etc. Almost all the things of these means 

http://\\wvv4. ipdl.inpit.go.jp/cgi-bin/tran 12/16/2008 



JP,2000-007455,A [DETAILED DESCRIPTION] 



Page 5 of 1 7 



are arranged at the upper surface side of the seat part 14 of the pedestal 12. On the other 
hand, the control means etc. which are not illustrated are accommodated in the seat part 
14. 

[0025]As shown in drawing 2 , drawing 4 , etc., the support fixture 13 of this embodiment 
makes the plate 21 of the lot which carried out the same shape counter, and connects them 
by two or more bars 22. The plate 21 of a lot has a parallel relation. The clearance of both 
the plates 21 is shorter formed a little rather than the length of the honeycomb filter wafer 1. 
Therefore, when the honeycomb filter wafer 1 is laid in this support fixture 13, the both ends 
of the honeycomb filter wafer 1 project from the both sides of the support fixture 1 3. 
[0026]The cut part 23 of the abbreviated V character is formed in the upper part of these 
support fixtures 13. Here, the angle of the cut part 23 is 90 degrees. The honeycomb filter 
wafer [ two or more (here tens of pieces) ] 1 can lay in this cut part 23 sideways. The plate 
21 and the bar 22 which are the components of the support fixture 13 consist of metal, such 
as aluminum and iron, and have the suitable intensity which can bear vibration and thrust. 
[0027]The support fixture 13 is arranged in the upper surface side center section of the seat 
part 14. And this support fixture 13 is the adherend S1. The role which supports two or 
more honeycomb filter wafers 1 in the state where the adhesives 8 made from ceramics 
were made to intervene in between is played. 

[0028]As shown in drawing 2 , the support fixture transportation means in this joining 
apparatus 11 is constituted by the conveyor drive motor which is not illustrated, the belt 
pulley 24 of a couple, and the conveyor belt 25 of endless form. The support fixture 
transportation means of this embodiment plays the role which conveys the support fixture 
13 horizontally. 

[0029]The conveyor belt 25 is wound around the belt pulley 24 of the couple, and is 
arranged at a level with the position estranged a little from the seat part 14 upper surface. 
The support fixture 13 is laid on this conveyor belt 25. One side of the belt pulley 24 is 
connected with the output shaft of the conveyor drive motor. Therefore, if this motor is 
driven, as a result of the belt pulley's 24 rotating, the conveyor belt 25 starts circumference 
movement. As a result, in preparation for bonding operation, the empty support fixture 13 is 
conveyed to the prescribed position which has a vehicle zone caudad. The support fixture 
13 which carried large-sized honeycomb filter F1 which finished work and was completed is 
sent to the space perpendicular direction of drawing 2 by another transportation means 
which is not illustrated, and is taken out. 

[0030]As shown in drawing 2 , the support fixture ascending and descending means in this 
joining apparatus 1 1 is constituted by the motor 26 for rise and fall, the belt pulley 27 of a 
couple, the belt 28, the 3rd feed screw mechanism 29, and the jig mounting base 30. A part 
of the motor 26 for rise and fall, belt pulley 27 of a couple, belt 28, and 3rd feed screw 
mechanism 29 are accommodated in the seat part 14. 

[0031 ]The belt pulley 27 is being fixed to the output shaft of the motor 26 for rise and fall. 
The belt pulley 27 is being fixed also to the screw-thread member 31 which makes a part of 
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3rd feed screw mechanism 29. The belt 28 is wound around these belt pulleys 27. 
Therefore, if the motor 26 for rise and fall is driven, rotation driving force will be transmitted 
via the belt pulley 27 and the belt 28, and the screw-thread member 31 prolonged along a 
perpendicular direction will rotate. 

[0032]The screw-thread member 31 which makes a part of 3rd feed screw mechanism 29 is 
screwed in to the feed nut 32. The feed nut 32 is connected with the jig mounting base 30 
via two or more supports 33. The empty support fixture 13 conveyed to the prescribed 
position which has a vehicle zone in the upper surface of this jig mounting base 30 caudad 
is laid. Therefore, if it ****s by the drive of the motor 26 for rise and fall and the member 31 
is rotated, the feed nut 32 and the jig mounting base 30 will move up and down in one. That 
is, this support fixture ascending and descending means has played the role which lifts the 
support fixture 13 laid on the jig mounting base 30 to a vehicle zone. The suitable intensity 
of the grade which can bear vibration and thrust is secured to the member which 
constitutes the support fixture ascending and descending means in this embodiment. 
[0033]As shown in drawing 2 , the work carrying means in this joining apparatus 1 1 is 
constituted by the 1st level drive motor, the 1st feed screw mechanism 36, the 1st linear 
guide 37, the bracket 38 for gripping devices, and the chuck device 39 which are not 
illustrated. The work carrying means of this embodiment plays the role which conveys the 
honeycomb filter wafer 1 to the support fixture 13 lifted to the vehicle zone. 
[0034]The 1st feed screw mechanism 36 consists of a screw-thread member allocated 
along the space perpendicular direction of drawin g 2, and a feed nut in which the screw- 
thread member is screwed in. Said screw-thread member is supported pivotally to the side 
of the back bracket 40 set up by the upper surface of the seat part 14. A part of 1st linear 
guide 37 is ****ed to the side of this back bracket 40, and it is being fixed to a member and 
parallel. 

[0035]The 1st level drive motor is connected to the end of a screw-thread member, and the 
bracket 38 for gripping devices is connected with the feed nut. Therefore, if the 1st feed 
screw mechanism 36 is driven, as a result of a screw-thread member's rotating, while the 
bracket 38 for a feed nut and gripping devices is guided to the 1st linear guide 37, it 
reciprocates by meeting horizontally. 

[0036JA part of bracket 38 for gripping devices is formed so that it may project horizontally 
toward the left lateral of drawing 2 . The air cylinder of the rod loess which constitutes the 
chuck device 39 carries out couple alienation, and is provided in the upper surface of this 
level projecting part. The move direction of the slide table of both air cylinders has become 
for reverse mutually. If exhaust air is supplied to both air cylinders, both slide tables will 
keep away ** which comrades approach and in which both slide tables stop supply of 
exhaust air. 

[0037]The grip body 41 which presses the end face of the honeycomb filter wafer 1 is really 
being fixed to the upper surface of each slide table movable, the alienation which is equal 
to the overall length of the honeycomb filter wafer 1 between the grip bodies 41 of a couple 
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width is provided. The chuck device 39 provided with the grip body 41 of a couple is 
opened and closed by the exhaust air feeding and discarding to an air cylinder. Therefore, if 
the honeycomb filter wafer 1 is arranged among both the grip bodies 41, grasping and 
release of the honeycomb filter wafer 1 can be performed. 

[0038]As shown in drawing 2 and drawing 3, this joining apparatus 11 is provided with the 
vibration giving means 15 which gives vibration, applying thrust to the honeycomb filter 
wafer 1 supported with the support fixture 13. 

[0039]The vibration giving means 15 of this embodiment is constituted by the pressing 
fixture 42, the rubber cushion 43 as vibration proof structure, the vibrator 44 as a vibrator, 
the fixing rod 45, and the top tie-down plate 46. 

[0040]The rubber cushion 43 used here has structure which connected the plate-like parts 
of the couple by the spherical part. One plate-like part is fixed to the members forming 
(specifically bracket 55) by the side of a vibration giving means driving means, and the 
plate-like part of another side is being fixed to the upper surface of the top tie-down plate 
46. Therefore, the vibration giving means 15 is supported by this rubber cushion 43 after 
having been hung by the vibration giving means driving means. 

[0041 ]The pressing fixture 42 is being horizontally fixed to the undersurface side of the top 
tie-down plate 46 with two or more fixing rods 45. This pressing fixture 42 equips with the 
contact segment 47 two places which the lower surface estranged. The lower part of those 
contact segments 47 is deeply cut in the shape of an abbreviated V character at the angle 
of 90 degrees. 

[0042]The vibrator 44 as a vibrator for vibrating the pressing fixture 42 is being fixed to the 
upper surface of the pressing fixture 42 with the bolt. The vibrator 44 used here is the 
vibrator 44 using air pressure. In the main part of vibrator in which the sphere is 
accommodated, a pressurized air is supplied via an air supply port from the air supply 
source which is not illustrated. Then, a sphere moves about the inside of the main part of 
vibrator with the pressure of exhaust air, and a vibration suitable as a result is produced. 
According to this embodiment, the comparatively small thing made from EKUSEN, Inc., for 
example, a product, and UH-13 (part number) are used as the vibrator 44 of air pressure 

use. In this case, air pressure is set as 2.0 kgf/cm 2 - a 4.0 kgf/cm 2 grade (preferably before 

or after 2.5 kgf/cm 2 ). In this embodiment, the vibrator 44 is arranged so that vibration may 
be given in the direction (it is the arrow A2 in drawing 2 reference) which shifts the 
adherend S1 of each other along a plane direction. If another way of saying is adopted, 
vibration will be given along with the longitudinal direction of the honeycomb filter wafer 1 . 
[0043]As shown in drawing 2 and drawing 3 , the vibration giving means driving means of 
this joining apparatus 1 1 , the [ which is not illustrated ] — it is constituted by 2 level drive 
motor, the 2nd feed screw mechanism 58, the 2nd linear guide 59, the air cylinder 48 of rod 
loess which is an actuator for rise and fall, and the air cylinder 49 with a rod that is the 
actuators for press. This vibration giving means driving means has played the role to which 
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the vibration giving means 15 is moved to the prescribed position in the support fixture 13. 
[0044]The 2nd feed screw mechanism 58 consists of a screw-thread member allocated 
along the space perpendicular direction of drawing 2 , and a feed nut in which the screw- 
thread member is screwed in. Said screw-thread member is supported pivotally to the side 
of the back bracket 40 set up by the upper surface of the seat part 14. A part of 2nd linear 
guide 59 is ****ed to the side of this back bracket 40, and it is being fixed to a member and 
parallel. 

[0045]The 2nd level drive motor is connected to the end of a screw-thread member. The 
cylinder tube 50 which is a fixed side of the air cylinder 48 of rod loess is connected with 
the feed nut. Therefore, if the 2nd feed screw mechanism 58 is driven, as a result of a 
screw-thread member's rotating, while a feed nut and the cylinder tube 50 are guided to the 
2nd linear guide 59, it reciprocates by meeting horizontally. 

[0046]As shown in drawing 3 , said cylinder tube 50 is formed so that it may extend along a 
perpendicular direction. For this reason, the slide table 51 which is that movement side 
reciprocates to a sliding direction in a prescribed range by carrying out the feeding and 
discarding of the exhaust air to the air cylinder 48 of rod loess. The cylinder tube 52 which 
is a fixed side of the air cylinder 49 with a rod is being fixed to the side of the slide table 51 . 
From this cylinder tube 52, the piston rod 53 is projected so that frequent appearance is 
possible. The bracket 55 for vibration giving means is really attached to the connecting 
plate 54 provided at the tip of the piston rod 53 movable. And the above-mentioned 
vibration giving means 15 is supported by the undersurface of the horizontally extended 
part which this bracket 55 has. 

[0047]ln the case of this embodiment, the air cylinder 48 of rod loess which is an actuator 
for rise and fall, and the air cylinder 49 with a rod which is the actuators for press are 
formed separately. And based on the difference in the function, the former air cylinder 48 is 
a long stroke rather than the latter air cylinder 49. And the former air cylinder 48 bears the 
role which makes it mainly go up and down the vibration giving means 15 whole greatly. On 
the other hand, the latter air cylinder 49 bears the role which gives the power which pushes 
the pressing fixture 42 of the vibration giving means 15 in a lowering state against the 
honeycomb filter wafer 1. A pressurized air is supplied via piping which is not illustrated 
from the air supply source which is not illustrated to two sorts of these air cylinders 48 and 
49. 

[0048]As a two-dot chain line shows drawing 3 (a), an attaching portion may be installed in 
the side of the bracket 55, and the arm 57 may be formed there via the air cylinder 56 so 
that up-and-down motion is possible. If such an arm 57 is formed, the pressing fixture 42 
can be made to secede from the honeycomb filter wafer 1 easily after oscillating grant. 
[0049]As shown in drawing 2 , the work positioning means in this joining apparatus 11, It is 
constituted by the air cylinder 61 with the rod as a pressing body driving means, the guide 
cylinder 63 of two or more [ 62 or ] pressing plates as a work end face pressing body, the 
connecting plate 64, and the bracket 65 for support means. One pair of such a work 
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positioning means is provided in right and left on both sides of the support fixture 13 by this 
embodiment. 

[0050]ln the upper surface of the seat part 14, the bracket 65 of a couple is estranged 
mutually and set up. The connecting plate 64 is attached to the tip part of these brackets 
65. As the air cylinder 61 counters the central part of these connecting plates 64, 
respectively, it is being fixed to it. In each connecting plate 64, the guide cylinder 63 is 
arranged in parallel with the air cylinder 61 at both the sides of the air cylinder 61. The 
pressing plate 62 is being fixed at the tip of the rod which projects from the tip and the 
guide cylinder 63 of a piston rod which project from the air cylinder 61. The pressing plate 
62 of the couple is arranged in the state where the mutual press surface was made to 
counter. 

[0051 ]lt is good for the press surface of the pressing plate 62 which contacts to the end 
face of the honeycomb filter wafer 1 to adopt a comparatively elastic material like rubber. It 
is flat and the pressing plate 62 is somewhat larger than the cross-section area of 
rectangular shape and large-sized honeycomb filter F1 made profitably [ the area ] like 
here. 

[0052]lf a pressurized air is supplied from the air supply source which is not illustrated to 
both the air cylinders 61 , as a result of both the cylinders 1 61 of both developing, pressing 
plate 62 comrades currently fixed at the tip of a piston rod approach. Therefore, two or 
more honeycomb filter wafers 1 which exist among them are pressed from both end 
directions, and the positioning is achieved through between the bonding operation by 
oscillating grant. If supply is suspended the pressurized air from an air supply source, as a 
result of both the cylinders 1 61 of both contracting, pressing plate 62 comrades keep away. 
As a result, two or more honeycomb filter wafers 1 currently grasped between the pressing 
plates 62 are released. 

[0053]Next, a series of operations by the joining apparatus 1 1 constituted as mentioned 
above are explained. A drive of the conveyor belt 25 which constitutes a support fixture 
transportation means will convey the support fixture 13 of the empty in which the 
honeycomb filter wafer 1 is not yet laid from the direction of right-hand side of drawing 2 . If 
the support fixture 13 arrives at the prescribed position which has a vehicle zone caudad, 
the conveyor belt 25 will once stop. Then, the jig mounting base 30 upper-** by the drive of 
the motor 26 which constitutes a support fixture ascending and descending means, and the 
support fixture 13 is lifted even in the height of a vehicle zone. As a result, the support 
fixture 13 will be in the state where it was located between the pressing plates 62 of a 
couple. At this time, both the air cylinders 61 of both are contracted states, and both the 
pressing plates 62 are in a shunting position. Of course, the vibration giving means 15 has 
also still shunted up. 

[0054]Subsequently, by the drive of the 1st level drive motor which constitutes a work 
carrying means, the chuck device 39 moves to the space back side direction of drawing 2 , 
and the one honeycomb filter wafer 1 in which the foundation layer 7 is formed there is 
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accepted and grasped. The honeycomb filter wafer 1 is laid on the conveyor for filter 
conveyance which is not illustrated. Then, while the chuck device 39 moves in the direction 
of a space near side of drawing 2 by the drive of the 1st level drive motor, the honeycomb 
filter wafer 1 is released at the bottom of the cut part 23 of the support fixture 13. The chuck 
device 39 moves to the space back side direction of drawing 2 again, and accepts and 
grasps shortly the one honeycomb filter wafer 1 by which the adhesives 8 are applied on 
the foundation layer 7. Then, while the chuck device 39 moves in the direction of a space 
near side of drawing 2, the honeycomb filter wafer 1 is released in the cut part 23 of the 
support fixture 13 (refer to drawing 4 (a)). At this time, to the adherend S1 (one side face of 
the 2nd inside) of the honeycomb filter wafer 1 already laid, as the adherend S1 (that is, 
adhesive application side) of the honeycomb filter wafer 1 conveyed later is close, it is 
arranged. Both the honeycomb filter wafer 1 is supported where 45 degrees of axial 
directions are all rotated on the basis of a horizontal direction. That is, 45 degrees of both 
adherends S1 also lean [ both ] on the basis of the horizontal direction. 
[0055]Next, by making both the air cylinders 61 drive, the pressing plate 62 of a couple is 
moved from a shunting position to a using position, and the two honeycomb filter wafers 1 
are positioned beforehand. 

[0056]Then, the 2nd level drive motor which constitutes a vibration giving means driving 
means drives, and the vibration giving means 15 moves along the space perpendicular 
direction ( drawing 4 longitudinal direction) of drawing 2. as a result, the honeycomb filter 
wafer 1 to which the vibration giving means 15 should be joined - a position right above is 
reached exactly. The drive of the 2nd level drive motor may be made before the drive of the 
pressing plate 62. 

[0057]By the drive of the air cylinder 48 which is an actuator for rise and fall, downward 
moving of the vibration giving means 15 whole is carried out, and the pressing fixture 42 is 
contacted to the honeycomb filter wafer 1 . The air cylinder 49 which is an actuator for press 
is made to drive with it, and fixed thrust (2 kgf/cm 2 - 5 kgf/cm 2 grade) is given. According to 
this embodiment, the thrust at this time is set as 3.4 kgf/cm 2 . The direction of thrust is the 
perpendicular direction as drawing 3 and drawing 4 are shown by arrow A3. Time to apply 
thrust is set as 4 seconds - about 6 seconds. 

[0058]Subsequently, a pressurized air is supplied to the vibrator 44 and vibration is given in 
the direction A2 which shifts the adherend S1 of each other between predetermined time. 
Then, adherend S1 While the adhesives 8 which intervened in between are crushed by 
thrust, the adhesives 8 fully spread round the whole adherend S1 by vibration given. As a 
result, both honeycomb filter wafer 1 comrades are joined by high intensity. 
[0059]Then, while stopping the vibrator 44 and ending oscillating grant, the pressing plate 
62 of a couple is moved from a using position to a shunting position, and the honeycomb 
filter wafer 1 is once released. The vibration giving means 15 whole is made to upper-** by 
the drive of the air cylinder 48, and the pressing fixture 42 is made to estrange from the 
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honeycomb filter wafer 1. The vibration giving means 15 whole may be made to upper-** 
before shunting of the pressing plate 62. 

[0060]After the 1st bonding operation is completed, the chuck device 39 moves by the drive 
of the 1st level drive motor succeedingly, and the one honeycomb filter wafer 1 which 
applied the adhesives 8 on the foundation layer 7 is grasped. Then, the chuck device 39 
moves to a counter direction, and that honeycomb filter wafer 1 is released in the cut part 
23 of the support fixture 13 (refer to drawing 4 (b)). To the adherend S1 (other side side of 
the 2nd inside) of the honeycomb filter wafer 1 laid first, as the adherend S1 of the 
conveyed honeycomb filter wafer 1 is close, it is arranged. 

[0061]Next, by making both the air cylinders 61 drive, the pressing plate 62 of a couple is 
moved from a shunting position to a using position, and the three honeycomb filter wafers 1 
are positioned beforehand, the [ and ] - the honeycomb filter wafer 1 which moves the 
vibration giving means 15 rightward [ of drawing 4 ] slightly by the drive of 2 level drive 
motor, and should have the vibration giving means 15 joined - a position right above is 
made to reach exactly 

[0062]And a series of operations (wafer release by the downward moving of the vibration 
giving means 15 whole, the oscillating grant by a pressing state, and shunting of the 
pressing plate 62, upper ** of the vibration giving means 15 whole) mentioned above are 
performed, and the 2nd bonding operation is terminated. 

[0063]By the above-mentioned point, they are the 4th bonding operation (refer to drawing 4 
(c)) and the 5th bonding operation (refer to drawing 4 (d))... Large-sized honeycomb filter 
F1 is eventually completed by performing the 16th bonding operation (refer to drawing 4 
(e)) one by one. 

[0064]Then, the jig mounting base 30 carries out downward moving by the drive of the 
motor 26 which constitutes a support fixture ascending and descending means, and the 
support fixture 13 which was in the vehicle zone is returned to the original height. 
Subsequently, the support fixture 13 which carried completed large-sized honeycomb filter 
F1 is taken out by another transportation means which is not illustrated. Then, the stopped 
conveyor belt 25 drives again and the empty support fixture 13 is conveyed. 
[0065]Large-sized honeycomb filter F1 of drawing 1 (a) which attaches the 16 honeycomb 
filter wafers 1 to four rows x four rows is manufactured continuously as mentioned above. 
Therefore, according to this embodiment, the following effects can be acquired. 
[0066](1) According to this embodiment, honeycomb filter wafer 1 comrades are joined 
using the joining apparatus 1 1 for exclusive use provided with the support fixture 13 and the 
vibration giving means 15 as mentioned above. According to this joining apparatus 1 1, a 
suitable vibration can be given, applying suitable thrust to the honeycomb filter wafer 1 
currently supported by the support fixture 13. Therefore, adherend S1 The adhesives 8 
made from ceramics which intervened in between are crushed, and the adhesives 8 can be 
spread that there is enough no nonuniformity in the whole adherend S1. Therefore, in spite 
of being the high adhesives 8 made from ceramics of CHIKUSO, high intensity is securable 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atAV_u=http%3A%2F%2Fww... 12/16/2008 



JP,2000-007455 5 A [DETAILED DESCRIPTION] 



Page 12 of 17 



for a joining section. 

[0067](2) According to such a joining apparatus 11 for exclusive use, since manual 
complicated work also becomes unnecessary, its workability improves, and productivity's 
improves. 

(3) In the joining apparatus 11 of this embodiment, the vibration giving means 15 which can 
join 2 sets of adherends S1 simultaneously by applying thrust in the direction of arrow A3, 
i.e., the one direction, is adopted (refer to drawing 4 (c) and (e)). And it led to shortening of 
the time which junction takes to this, and has led to much more improvement in 
productivity. The time incidentally taken to acquire large-sized honeycomb filter F1 of 
drawing 1 (a) by handicraft was tens of minutes about. According to the joining apparatus 
11 of this embodiment, the time required of bonding operation turned into very short time of 
about 1 minute to it. 

[0068](4) In the joining apparatus 11 of this embodiment, the vibration giving means 15 
which gives vibration in the direction which shifts the adherend S1 of each other along a 
plane direction is used. For this reason, in spite of applying thrust to the determined 
direction, the adhesives 8 made from ceramics are promptly movable along the plane 
direction of the adherend S1 . It is guessed that this is what is depended on the direction of 
thrust and the direction of vibration being in orthogonality relation. 
[0069]Therefore, compared with a case so that vibration may be temporarily given 
perpendicularly to the plane direction of the adherend S1, it is the adherend S1 about the 
adhesives 8 at a short time certainly. It can fully spread over the whole. Therefore, this also 
contributes to improvement in productivity. 

[0070](5) Use the vibrator 44 using air pressure as a vibrator in the vibration giving means 
15 of this joining apparatus 11. Therefore, a vibration required at the time of bonding 
operation can be easily obtained by supply of a pressurized air. 

[0071](6) The vibration giving means 15 of this joining apparatus 1 1 is indirectly supported 
via the rubber cushion 43 which is vibration proof structure by the bracket 55 by the side of 
a vibration giving means driving means. Therefore, compared with the case where the 
vibration giving means 15 is made to support directly temporarily, the influence of vibration 
which the vibrator 44 generates becomes difficult to affect even the vibration giving means 
driving means side. Therefore, the air cylinders 48 and 49 etc. which constitute the vibration 
giving means driving means become unable to be hard with backlash, and the reliability 
and endurance of the joining apparatus 11 can be raised. 

[0072](7) The vibration giving means driving means in this joining apparatus 1 1 is a thing 
separately with two sorts of air cylinders 48 and 49 as the object for rise and fall, and an 
actuator for press. Therefore, unlike the case where both the air cylinders 48 and 49 are 
considered as combination, the thrust near a preset value can be certainly applied to the 
honeycomb filter wafer 1 . 

[0073](8) The cut part 23 of the abbreviated V character with which two or more 
honeycomb filter wafers 1 are supported is formed in the upper part of the support fixture 
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13 used by this embodiment. Therefore, it is in the state where the axial direction was made 
to rotate 45 degrees of honeycomb filter wafers 1 , and can support in the state of being 
comparatively hard to carry out a position gap horizontally. If the vibration giving means 15 
is driven in this state, it can be attached to 2 sets of adherends S1 , and thrust can be made 
to act simultaneously only by applying thrust only from one direction (refer to drawing 4 (c) 
and (e)). This is because the vector of the thrust which met in the perpendicular direction is 
distributed by the 2-way which makes it and the angle of 45 degrees. So, the actuator for 
obtaining thrust can be made comparatively simple, and structure simplification of the 
joining apparatus 1 1 can be attained by extension. 

[0074](9) In the joining apparatus 1 1 of this embodiment, since the composition which 
vibrates the support fixture 13 side is not necessarily adopted, structures, such as a support 
fixture ascending and descending means, are comparatively easy, and become good. 
Therefore, whole enlargement and complication are beforehand avoidable. 
[0075](10) According to this embodiment, apply the adhesives 8 in the formation area of 
that foundation layer 7, and suppose that bonding operation is performed in this state, after 
forming the foundation layer 7 in the peripheral face of the honeycomb filter wafer 1 
beforehand, the adhesives 8 applied when such a foundation layer 7 was formed - 
comparatively ~ a short time - enough - and it can spread uniform. It is guessed that this 
is what a stain lump of the adhesives 8 to the peripheral face of the honeycomb filter wafer 
1 with a detailed hole depends on being prevented by the intervention of the foundation 
layer 7. Therefore, high intensity is secured in a joined part and quality large-sized 
honeycomb filter F1 can be manufactured certainly. 
[0076]The embodiment of this invention may be changed as follows. 

- Like the pressing plate 62A of example of another shown in drawing 5 (a) - drawing 5 (c), 
the rib R1 as a structure for spacers may be formed in a press surface. This rib R1 is 
formed in the shape of a grid, and each mass portion supports the sectional shape of the 
honeycomb filter wafer 1 . The thickness of the rib R1 is about 1 .0 mm, and it is good to 
choose charges of a soft material, such as rubber, as the formation material. When such a 
structure exists, the honeycomb filter wafer 1 is joined with right relative position relation, 
and there is an advantage that the flash of the adhesives 8 from an interface, etc. 
decrease. Therefore, a more nearly quality and good-looking product can be obtained. 
[0077]- Like drawing 1 (a), combining 16 honeycomb filters of square pole form, the method 
of manufacturing large-sized honeycomb filter F1 which consists of four rows x four rows 
was mentioned as the example, and said embodiment showed it. of course, it is not limited 
to such a combination and other combination boiled and shown in the table of drawing 6 
may be adopted. The circle currently drawn on the thing on a par with the right column of 
the table means the line by which an outside cut should be carried out after bonding 
operation. The honeycomb filter wafer 1 by which each thing on a par with the left column 
of the table is arranged at a corner part is trianglepole shape. That is, manufacturing one 
large-sized honeycomb filter F1 like these things using two or more sorts of honeycomb 
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filter wafers 1 from which sectional shape differs is also permitted. And if the shape of the 
cut part 23 or the pressing fixture 42 is changed a little, anything can be the target of the 
joining method by the joining apparatus 1 1 of this invention. 

[0078]- A vibrator may not be limited to the vibrator 44 of an air pressure drive type like an 
embodiment, for example, may be vibrator, such as an electromagnet type and an eccentric 
motor type, etc. 

- Ceramic structure may not be limited to a baking body like the honeycomb filter wafer 1 
used in the embodiment, for example, they may be the things before calcination (a 
temporary-quenching object, degreased bodies, etc.). Ceramic structure may not be limited 
to a filter and may be other. Ceramic structure may not be limited to a porous body, but a 
precise object may be sufficient as it. 

[0079]- It may replace with said embodiment which made the air cylinders 48 and 49 
separately independent, and the air cylinder made these functions use also [ air cylinder ] 
may be used. Of course, the function of both the air cylinders 48 and 49 may be made to 
make it serve a double purpose using actuators other than an air cylinder. 
[0080]- Different things from said embodiment may be used as a support fixture 
transportation means or a support fixture ascending and descending means, and it may be 
omitted as long as these means are still more unnecessary. For example, the composition 
etc. which used the support fixture 13 as the upper surface of the seat part 14 at equipment 
may be adopted. 

[0081]- It is not limited to the joining method of said embodiment of applying the paste state 
adhesives 8 (that is, fluid adhesives), for example, shape may be taken as a joining method 
using a sheet shaped thing (that is, adhesives of non fluidity). 

[0082]- Materials other than rubber may be used for vibration proof structure. As long as 
necessity is small, the vibration giving means 15 may be made to support without passing 
vibration proof structure. 

- It is not limited to the method of said embodiment which joins while increasing the one 
honeycomb filter wafer 1 at a time. For example, it is also possible to join collectively, after 
joining or combining all the honeycomb filter wafers 1 beforehand, increasing more than 
one every. However, although back 2 persons are excellent, considering workability, the 
embodiment is more advantageous, considering joint position accuracy. 

[0083]- For example, it is preferred to perform bonding operation, as the vibration giving 
means 15 gives a strong vibration in an adhesion initial stage and a vibration weaker than it 
is given in an adhesion later stage. If it does in this way, compared with the case where an 
always strong vibration continues being given, a position gap will be avoided more 
certainly. Therefore, it is a short time and honeycomb filter wafer 1 comrades can be joined 
correctly. 

[0084]Next, the technical ideas grasped by the embodiment mentioned above are 

enumerated below with the effect besides the technical idea indicated to the claim. 

(1) The support fixture which supports two or more ceramic structure in the state where are 
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a device which joins ceramic structure with the adhesives made from ceramics, and said 
adhesives made from ceramics were made to intervene between adherends, Applying 
thrust to said ceramic structure supported with the support fixture. The vibration giving 
means which gives vibration in the direction which shifts said adherend of each other, The 
vibration giving means driving means to which the vibration giving means is moved to the 
prescribed position in said support fixture, The work positioning means which aims at the 
positioning by pressing said two or more ceramic structure supported by said support 
means from an end direction, The support fixture transportation means which conveys said 
support fixture horizontally to a prescribed position, A joining apparatus of ceramic structure 
provided with the support fixture ascending and descending means which lifts said support 
fixture conveyed to said prescribed position to a vehicle zone, and the work carrying means 
which conveys said ceramic structure to said lifted support fixture. 
[0085](2) In the technical idea 1, said work positioning means should be constituted 
including the work end face pressing body and the pressing body driving means for driving 
the work end face pressing body. Therefore, according to the invention given in this 
technical idea 2, the ceramic structure which is a work is pressed from that end direction by 
the work end face pressing body driven by a work end face pressing body. For this reason, 
two or more ceramic structure supported by the support means is positioned through the 
time of bonding operation. 

[0086](3) In the technical idea 2, on both sides of said support fixture, one pair of said work 
positioning means should be provided, and said work end face pressing body should be 
arranged in the state where the mutual press surface was made to counter. Therefore, 
according to the invention given in this technical idea 3, two or more ceramic structure is 
certainly positioned between the press surfaces which counter. 

[0087](4) The rugged structure for spacers should be formed in the press surface of said 
work end face pressing body in the technical ideas 2 and 3. Therefore, according to the 
invention given in this technical idea 4, ceramic structure is joined by existence of the 
rugged structure for spacers by right location relations, and the flash of the adhesives from 
an interface, etc. decrease. 

[0088](5) In any one of claims 1 thru/or 3 and the technical ideas 1 thru/or 4, said vibration 
giving means should have a pressing fixture which contacts to said ceramic structure, and a 
vibrator which vibrates the pressing fixture. 

[0089](6) In the technical idea 5, be supported via the vibration proof structure at said 
vibration giving means driving means side while said vibration giving means has the 
vibration proof structure which supports said vibrator further. Therefore, according to the 
invention given in this technical idea 6, the influence of vibration which a vibrator generates 
becomes difficult to affect even the vibration giving means driving means side. 
[0090](7) In any one of the technical ideas 1 thru/or 6, said vibration giving means driving 
means should have separately an object for rise and fall, and an actuator for press. 
Therefore, according to the invention given in this technical idea 7, compared with the case 
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where the actuator is made to serve a double purpose, the thrust near a preset value can 
be applied certainly. 

[0091](8) In any one of the technical ideas 5 thru/or 7, said vibrator should be the vibrator 
using air pressure. Therefore, according to the invention given in this technical idea 8, a 
vibration required at the time of junction can be obtained by supply of a pressurized air. 
[0092](9) In any one of claims 1 thru/or 3 and the technical ideas 1 thru/or 8, the cut part of 
the abbreviated V character with which said two or more ceramic structure is supported 
should be formed in the upper part of said support fixture. Therefore, according to the 
invention given in this technical idea 9, if the thrust of a vibration giving means is applied 
only from one direction at the time of junction, it is sufficient, and it leads also to structure 
simplification of a device. 

[0093](10) In any one of claims 1 thru/or 4 and the technical ideas 1 thru/or 9, give a strong 
vibration in an adhesion initial stage (said vibration giving means), and give a vibration 
weaker than it in an adhesion later stage. Therefore, according to the invention given in this 
technical idea 10, ceramic structure is joinable in a short time, avoiding a position gap 
certainly. 

[0094](1 1) In any one of claims 1 thru/or 4 and the technical ideas 1 thru/or 10, said 
adhesives made from ceramics should have high thixotropy. 

(12) In any one of claims 1 thru/or 4 and the technical ideas 1 thru/or 1 1 , said adhesives 
made from ceramics should be beforehand applied to said adherend in the state of a paste. 

[0095](13) In any one of claims 1 thru/or 3 and the technical ideas 1 thru/or 12, said 
ceramic structure should be a honeycomb filter wafer made from porous ceramics (for 
example, product made from porous silicon carbide). 

[0096](14) After forming a foundation layer in the peripheral face of a honeycomb filter 
wafer beforehand, apply adhesives in the formation area of that foundation layer, and the 
joining apparatus indicated to claims 1 thru/or 3 and the technical ideas 1 thru/or 13 in this 
state is used, The large-sized honeycomb filter joining and attaching two or more 
honeycomb filter wafers (and the manufacturing method), therefore, the thing for which a 
foundation layer is formed according to the invention given in this technical idea 14 - 
adhesives - comparatively - a short time — enough - and it can spread uniform, and when 
it has and honeycomb filter wafers are joined, high intensity can be obtained to that joining 
section. So, a large-sized and quality honeycomb filter can be manufactured certainly. 
[0097] 

[Effect of the lnvention]As explained in full detail above, according to the invention 
according to claim 1 to 3, while excelling in workability and productivity, the joining 
apparatus of the ceramic structure which can secure high bonding strength to a joining 
section can be provided. 

[0098]According to the invention according to claim 2, productivity improves more. 
According to the invention according to claim 3, since adhesives can fully be certainly 
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spread over the whole adherend in a short time, productivity improves further. 
[0099]According to the invention according to claim 4, while excelling in workability and 
productivity, the joining method of the ceramic structure which can secure high bonding 
strength to a joining section can be provided. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1] As for the perspective view showing a large-sized honeycomb filter in one 
embodiment which materialized this invention, and (b), in (a), (c) is a sectional view in the 
A-A line of the honeycomb filter wafer which constitutes the large-sized honeycomb filter of 
(a), and a sectional view in the B-B line of (b). 

[Drawing 2]The partial fracture outline side view of the joining apparatus of an embodiment. 

[Drawing 3] As for (a), the front view of the vibration giving means which is an important 
section of said joining apparatus, and (b) are the side view. 

[Drawing 4] (a) - (e) is a schematic diagram for explaining the junction procedure of a 
honeycomb filter wafer. 

[Drawing 5]As for the perspective view showing the press surface of the pressing plate in 
example of another, and (b), in (a), the front view of a work positioning means and (c) are 
the important section expanded sectional view. 

[Drawing 6]The table showing the variation of how to combine a honeycomb filter wafer. 
[Description of Notations] 

1 [ - A support fixture, 15 / - A vibration giving means and S1 / - An adherend and A2 
Direction which shifts -- adherend of each other. ] - The honeycomb filter wafer as ceramic 
structure, 8 -- The adhesives made from ceramics, 11 -- (ceramic structure) A joining 
apparatus, 13 

[Translation done.] 
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[Drawing 5] 
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[Drawing 6] 



http:/Ww4jpdljnpit.goop/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2FwAv... 12/16/2008 



JP,2000-007455,A 



[DRAWINGS] 



Page 4 of 4 











/ 


\ 


14 


0130 


«— ■ 




16 














A — 


= / 


\ 


/ 






/ 


" h 


23 


*140 




■«., 


21 






f- 




\ 


) 








13 


*190 






32 












---4 












/ 


\ 


2B 


^230 




tfli 


45 


\ 

X 


-P 

: -\ 




4=tM 


\- 


-¥ 


41 |*266 

i 




— "\ 


60 


rf" 


"\ 


56 j*120 


i pp 




16 








--t 


« 


w 


58 


! 







[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?a1w_u=http%3A%2F%2Fww... 12/16/2008 



<19>H*BMHW (JP) 02) Q ffl i^p =^ £t $g (A) <ll)*WtfUK*Bl** 

#1^2000-7455 
(P2000-7455A) 

(43)&BBB ¥J$12*E \n 11 H (2000. 1.11) 

(51) IntCl. 7 KBNB* F I r-?3-r(##) 

C 0 4 B 37/00 C 0 4 B 37/00 A 4 D 0 5 8 

// B 0 1 D 46/00 3 0 2 B 0 1 D 46/00 302 4G026 



m&m& *at* m*m<o&4 ol &12H) 



(21)tMB&^ 


#S¥10- 179267 


(71) USA 


000000158 










(22) HUH B 


¥-fflO*£ 6^253 (1998. 6. 25) 










(72)S!^# 


'hm m 








m^mm^mmm\muj 1 © 1 -iMf 
























iWWMaiwsyiwifcar 1 © i -i*^ 














(74)«3HA 


100068755 














F (##) 4D058 JA32 JB02 JB22 JB41 SA08 








40026 AA01 AB01 AF01 AF06 AG16 



(54) [56?!©**] -fe93y*^<llia*|ECD»^aKftt«63W6 



(57) 

[ ] £ <0«1^B 1H1 -fe v 5 -y ? 

8 (c J; 0 -t 7 5 'v 7 xfltjSft 1 £ JS-S-t 6 fc 
<OT*-jT. 1 3fcfS»ff-5-#B 1 5 t 

l 5 . ? 4 4 £*tr«IWf^-¥8 

15(4. *«o£»ifi*l 3(cJ:03:»?ii^-fe7 5 7? 
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C«fffM<<D3cB] 

thz kX'2®a±compgmzmwzm&L o & tw 
tc-r ^■r*i6itc*»*'ft^--r ■& z t znmb-rumm 

S^f^ixTV^Buie-fc^S 'y^XfltitmcflWE 

ji*toz-^mm£tt j }--f& z t wmt Ltz*? s y 

[000 1] 
[0002] 

[0003] t z*>x\ fcwzmfmmmmtizwsb 
tsea-t h mt> \,zs.~>x9vv9 &mL L^-r < & . 

[0004] i^^SDWB-rSWJRk LT(i, 
T 5 V > tcSHTT & - 1 T\ ^cSSA £ fiflif J: v > fc # x. 
&^bi>%tt>1x%>. 

[0005] 



«fSC^2r. mttX'li^itMX'ftoiZmtfh-itc. **> 

[0006] ifc, Jiis^-fe^ 5 v7*m&mmt lx 

It. ^9V&<F>%^1o<ntfffi%ts : tiZ>Zbh%z-t>ti 

±cr>mm*int5 ob-rit. >mcommmMizftMzm 

%<omiz®Mzn\<mgLi)mt>ir%^z t ^mzti 
h. 

[0007] ^wmiM<nmm^wm-btz.^t£^fi 
tzhcDX'b*). fosmt. fm&Ba/Qi&iiizffiih 
tbhiz, m&uftt,za\ ^m^m^m^-t hzt tfx- 

i-zztizhz. 

[0008] 

mz . m&i% 1 ^zim^mmx'\± . -t 7 s y 9 xs«» 

ffltJ: 0*7 5 •y?*fl!3itt£*-&'*-6£«T > *>o-C. 

i««-t 757; ^itmtt^^-r&ife^aflrt . 
izwmx&tut^mm&tttthmmn^&b 

z_tiZt&®mt~T2>*7$v7 Aft Jt*«0 5r 

[0009] ft*« 2 ^te«j(7)%Bj(i, nt$m 1 tc^v > 
t. wssmn^mi. l-xfoizWEtfsZtoi&zt 
X- 2 mxt^mmm $• i5iB#tc«-^ l -3 t 1. 1 

[ooio] 3 tgEa<?5» B -Wis i ttza 

iz-rb-TJjmzmmztt^-t&bLti. m**4tffitt 

*7i7^ ^««3WPJt: «t 0 -t 5 5 -y 9 Xti 

to<7)Wtimmmzim* 7^7? ^«fi»»j t ^-tts -<+ 

ZMimmiZtt^-T&Zb ZttWlb U^5S7^ 

[00 11] WT. *%b>1^ r^ffij Srttt^-T*. ft* 
JSltCie»0%HJt:J;4t, 3d*SftTV^-fe9 5 v9 
xffi&mzWi£Ji£Mz--o-oMm$:tt J }--TZ> Z bX\ ^ 
«S»BBiaK:^8<ut»3WPj3&*«" 

Jg^Siffi-r - i: A ? T' £ 4 . S^r. Z<7)£otcQm<n£i 

[0012] ft^JH 2 tCffiaw« B Jt= J: & t . 1 fr^ 
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[ooi3] imm 3 tzsMtmMHzx 4 t , saw* 

#H<0ffifrHd ttl«i*«W 4- S . SHHHfct* CO® 

^ftfc^ttf s - k a*?* 4 . 

[00 1 43 if*JS4 (cEit^KBtc J: St. *9§7 

SftKS: WfiW 4 £ k & . 
[00 15] 

imMcomummmi jar. *JKBo*5s«y^«Bi 

«a*Slc*fWfcLfc-«|0BIB*BI 1 ~04 

[0016101 ( a ) fcli. 3(cSafc»J|R<o«jftfr&K: 
.koTi?g$;ft.4;*cS^— #A7-r/U?Fl ff^ZtiX 
^4. z<7y*M>\—*iJ*y 4>V9V\ t±, f-(-fe>x 

[00 17] :<0^/^*A7 4IV9F\ it, ft&ffll 
4?iJffl^*>^TSVHc»^-r4C:ktcJ: , 5. 1^ 

lAZ*A7-f/^Fl £fl§j£l/Cl^4. 
[0 0 18] #^?<0A-*A7 ^ /^/|^ 1 wwta 
«3 3nuiix 3 3mmX 1 5 0 mmT'fc -5 T , -fe^S 'V^X^ 

#/U^A7<W/|NfrlClt Brffl*iE*»«*» 
L 2 Wfcerifti fciB o T SiH JBj£ 
SftT^4. #aa?L2(il*lS3(Cj:oT5^tRiT^ 
*VC^4. #mii7L2c7)WPa5«-7j<75«ffil a, lb 

*att) KiOSitSitTtJO, «ffil a. lb£flskL 

/w*/|Nfr i tut. *'xsAi«ffi i a * Jttt^ssasa 
as® i b<r>oi?<r>\Yrnt)Hz&\rzm3^&MWfi.-H : B 

^SWUS** 1 O/^m s ^,?L**>'4 5%. |*]M3<7D 
l*]JJ#0. 3 mm, -b/Uh'-y^-AU . 8ninitC-?-iX-e^xlS^ 
S*XT^4. 

[0019] i\-ijj±y 4 >\s9'h* i £ft*igft££X 

(b) trtj^T^EPAl -C^SniJ:-3fc. stm^x 

t±. ^^.JigAffiSffiffil a(C^(-->T^P-r4-t^5rt^8S 



A-T4. #BMf;*U:i*H£3S:iISU 858^-4 

Hr^6. BP^^"Xg£ai(W^®l btcis^TMP-rS-fe/l' 

* 4f a 1/- h <0#ft3&* rt« 3 J; o T Piih$ *iS £ k 
X\ ZZ.lZJir-4 it—h* 5 h7-yr$n4. *<D& 

£ft4. 

[00 20] f\—/lM,y 4)VSA^l<DW^\iZlbtZr>X 

it. &-f, mmmztsts^v v-z&mtnt Ltivt 

fc 5r W^S-ToJOZ. TSI L fc fc k L-T flit 
timt'tt-iXv^h . ^CJ;oTW±*4k=5r 

[0021 ] i^lc, ftfeiflfcAZ*^**^^ 

'fTofcfilc^MfiSi^fi 1 3 Z k te J: 0 . Aj£JBffc& 
[0022] Mfi!cXS^^Ti#' ; >fl^N-*A7 4 1V9 

/^t^Ttftl7* < M : fl]$fL4„ Zco£o%TmB7&m 
immt LTJ±. UMfcJ£*«¥**tH:5 5 
-^.h^fflv>^4. **«s«JBi-c(i. JWtWCliM 
S*l»*3 011%-5 0II%. fflBg^M >/PV- 
5 (ffip D n« : ^iC^ttvy^N'^ttig) 4 011%-6 0 

dtxmmb L-znrv -t u y 5sa%~ 1 os 

*%*^^4t><0**fflV^ix-C^4. PV-5Wffl 
ffg'U >yt LT, P)X.IJ'CMC (ffip n p=S : 
i)^>FC-51 : BBMkf^ai) ^5: 

fjfB^-X hcott^ti 3 0 0 0 c p s — 6 0 0 0 c p s 

[0023] TWMI&fSJttZl&tz^-XJ*? 4>V?>b 
XKWl-mW (EP*>«}g*®Sl ) izit. <XV^f-fe7 5 
•y^Xl^cO^«?Pl8*>'M^i$ix4. ££T'fflV^^>ix41S 

3tsi]8ti^-^h<o^ftt*&sit4. ttz. msmm 

2 3 fiS%. ^N'^^tfO-fe 7 S v ? * 7 r -f A 2 3 
lE-^-X h«<OS3WpJ8<OHi«« . 20000cps- 

5ooooc P s nrnzwcfcztih . 

[ 0 0 2 4 ] *mwiB!to-*M"-*r<t>>'7 i M 
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fi comm^zm^n^m^mmi i*>«B?*ei2~ 
Mi2, s ! 3 s mmitt® i 5 , mmns- 

>rix^co*ScO?&fc*<0*>^(±, in 1 2 <7)lR 
^gpi 4<o±®fflK;:iEB£iiT^&. JR^gBl 4 

[0 0 2 5] 122. ffl4miZ7fi$i\&£oiz^ 

3(4. |a]t^?:L^-MO^W2 1 St 
*f[ti]£tf. -eil^&^i5t*^»2 2T'ii*£LT^^. 

j±7ov5"bKi zmwLfctzizn. 3<n 

[0 0 2 6] diX^C0S»?&^l 3<7)±gi5{C(i:. H&V#: 
<0V)ti% : &-%>2 3&mf&ZtiX\ / ^Z> . ^T^Wixii* 
^SO^UgtegO" k^Tl>J. *>*>JWUi»« 

2 3(:(1 MMi (££Ti±Jft-H!> «a-^A7<* 

3 <Dfl&*S*T* £ mt 2 1 2K/*Wt 2 211 T/US — 

H i 3 S#iS$:3SJK«: W L X v * § . 
[00 27] 1 3(ilR§g|5 1 4 tfJiBMB't'** 

*® S 1 |SJfc:-fe *K«*ffl 8 & *KE£ 

[0028] 02 i 3 fc. ClcOtg^a 1 1 

^e— * , — *t<07- u 2 4 fi,r/*s9g#o 3 xt'ou h 

[00 29] 3WO^ 2 5(4— *t<7)7'-<J 2 4(C 

toicTteEaSftTV**. SJSf&Rl 3 teuton >"<T 
^h2 5±fe:»SS<l4J:-5t*r>TV^4. r-'J2 
4<D-}>(4. nXTlEifi^-r^Offi^lWCjijiS^^LT 
V*£. ftoT, ^Ot-^fclSHH-ii:. P)r-'J2 4 

*«iiH6-t4«s». ^ xr^/i^ h 2 5 tfmmmmzfm 
■th. ^comMk. ®immiziMz.x&<o3&fmMi 3 
a*. fti&{m<DT*izhmi£&m&x'WjZZtix < 

h. tea. m«?it^L^lA-AA7^^ 
Fl *«ttfc$ttttJll 3(4. 0*L£v^iJ<oj»&#-gi 

[0030] 02 fc^Sn* J: 3 (C COi^I 1 1 



C97'-'J2 7. ^h28, J£3j&9*at«flf2 9. i& 
JMRB&3 0fc.koTflWi3*lT^*. IfKffl* 
-r?26, — *t£>7"- U 2 7 . 'OH- 2 8. SS3i*0*a 
£«flf2 9<7)-g|S(4. JRS«14rtfciRSSnTV^. 

[00313 zmm^-? 2 6coatj^wtc(ir-'j 2 7 

asfflSSfLTV^. *3iS0<at.«Bfll2 9(iO-fflS:*r-f- 
fcitgBtt3 lfcfc. y—V 2 7t><m^tlX\.^. ZtL 
i,<or-'J2 7tli. 'OH- 2 8#^H]£iX-CV">6. ft 
oT. 2 6 SrBSW & t . r- 'J 2 72&l>' 

'out- 2 8 £ftLx®$mW)?>tfi£&£ti. mm-fifiuz 
fe^xmtfhtet^Pisitfmk-fh. 

[003 23 ff53i*9fct$«2 9W-^£3rtfc>t3B 

«3iti. h 3 2nzttLxm*.ztix^h. m 

0t«/N32ll a»<OSa33Sr^-Lr?6*»lt^3 
otca«;&*vtvv&. dco?&fi®K^3 0co±ffiic(i, 
f^SfiSOT^tcJ) 4 fifogfiSifc X'fflkM~£ ixX * 
i^teft 1 3*<a«$<x6. ftoT. #Sffl€-^2 6 
<0®SStcJ;0<atg8«3 lSr03£$-frSt, iSOtvh 

3 2&</m&aM&3 o*«-#wt=JtTiw-s. -54 

L T v ^ * . *3as»ffli tfc v ~*X 3z3Z®BMf&.^Et * fll 
[003 33 02^$ixl>j;3tc, iWft^HIi 1 

iz&tt&v-rmm^f&it, mKLK^&iwum* 

—7. miil0^tHli3 6. SSI K3 7. 

tmrnwrny^T-'y h 3 s&i^-v >y ?si3 9 ccj; ^ 

A7 jfrf'bKl £MmtZ>m>l : £:%:ttt><oX'$>&. 
[00343 mm0fct«ffi3 6(±. 02c7)SfiffilllS 

1 4<0±BtAtft$tlJt>'<-y^y7^-y h4 OcOffllffltC 

gp« t Wff izmjzztix v ^ . 

[003 53 as 1 ^«fat«»tO—iBt:W 
tjSBSil-CV^. ft-^T. »li*0iat««l3 6«:SS 

zmmmy?? ••/ h 3 s*«* 1 >j -t^m h 3 7 tc#-f 

[003 6 3 ffi^Sffl7"7^'y h 3 80—^5(4. 02 
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[00 37] #X yA Ft- ~7)\,<F>tmz\$^ >\—t)J± 

7 < ivt'bK i «SB®^ffE-ri»ffl^fr 4 i w-mm 

TV>*. -«c0}eft#:4 l&ffiz.&1-* v7mW.3 9 

fi. iTy'J^WXTfeftJ: OBBBW-*. 

T, WEftiM 1 H^\-*A7 -f /i^'Nt" 1 5rI2«L 

[00 3 8] 02 . 03{;:^£ix.i> < £^;:. .r<08teSS 
SI Hi. SMftl 3CJ: 0i^ii^-^i»7-f 
)V9>bK 1 fcfl>E**jDioo«a»Srf+-5--rsi8»«^- 

[0039] ^immnmmttwt. i5ii. 

ft4 2 , B&Sfll&fc LT<?DRS«d'A4 3 , MW)%*t LT 
<0A>f 4 4 „ H^a -y F 4 5&t/±g|5]Rtt«R4 

6fc:J:-3T8ij££;ftTV^>. 

[0040] ZZTm^L>tl&ffi$R-3J±4 3(4. — *t<0 

( Bfr^t(i7'7^-x F 5 5 ) ffcfrco^tt 
CC0K«n'A4 3 Ci 0 . SStft^K i 5*««awt^- 

[004 1 ] ±a5B$tfrt£4 6 COTHOSIKJi. «SC*<?511 
SgQy F4 5fcJ: oTflffiiftjM 2***¥fc:IB5e$*Vt 
^ * . z (VWEfeM 4 2 »4. T WBB«o*ISI L fc - ©J9r £ 
««M"4 7SrflliTV^ft. * tthnm^tA 7<OTS 
(4. 9 0* C9^TB&V^Kt«)03i^iXTV^&. 

[0042] fflEEfeJU 2<0±HKIi. *<0#£Ei&£4 
2£f^3tf4fcA«0«*HBfc LXWU 7V-?4 4 
9@5g$*lT^4. d JlTfflv^ixTV^ 

4T*>4. &foWWM%tiX^h'U 7'\s-9*Wmz 

(4. mKLtp^Tm&m*h&m.K-vzitisxmfr 
x.Ttmto*ixh . -tit. x.Tcoi±jiizj;r)mmm 

*^fe*aisii6. 3(siaeB3BTa. xrfffiiffl^s'-f r 
U-?44k Lxim&)'l^<vi><?), m*.ttx.?±y# 

5fc£tt$8. UH- 1 3 <S#) £fflwcv>4. ,!<7>*g 
■£\ X7*E(4 2. Okgf/cm 2 —4. 0kgf/cm 2 WS. ($? 
lfeL<(42. 5kgf/cm2 tetfcjg&ix*. $r*J. * 

WeJBtti WIJ, ^/l/-^4 4 (4$tfg*B5 S 1 
5r®*l«]{c«oTS:v^cr^-r^r6l (02(C*5^T^EP 
A2 #BS) fcSaft«:ft^--rftJ:dtiE»$<xTV^. S'J 



[0043] 02. 03^$n&idtC ^Og^g 
SI l<A«*&tt^&*a»¥BU\ 0*L^V^2*¥ 
iElS^-^. SI2j*9iaLfl8fi§5 8. S2'J-7*M F 
5 9. #Kfflr;faX-?t*)SD'!/ h'l/XWXTy 

^mm^mt. «»ft*¥a 1 5 *3a*^ 1 3 tc 

[0044 ] SjS2iM9fcL}Sff 5 8(4. 02cO^ffiSlff 
^fflfc&oTiai&Six^fctSWi:. -ewfc LSW**!$ 

1 4tO±B(c;£l££ix£>'S-y?;7"5r y F4 O^dflffilC 
*tLTW££ixT^4. IB2'J-r^>f F5 90 

— st. h4 ocommizitfLxtet 

mt t w-fr izm%. $ ixx v > h . 

[0045] SS2*T«» ; t-^J4tataWO-SBfc:« 

ISSitT^i. lot. ^2ii0iat«1«5 8^|gll)T 
^-^50*12 'JXT^f-f F5 9t*M F§ix<t 
[0046] 03tc*$ix4i3^. luIE^'J^^-f-A 

-^5 0(iSiKrt«nC7aoTjii/&i:-ptistt4>ti-cv^ 

4. Z&tzib, o>y Fl^xoxTv'Uy^StcxrSr 
«. i k tc i 0 . -e e)&MmX'& h^vA Ft— t' 

-f Ht-7*^5 1 tfDWfflfctt, o ••/ Mt^iTy'J >- 

TV^4o ^CO>-'J yrfa-/5 2*^»ifXh>-Oy 
F5 3^tHa°rtgtC^I±J^ilT^.5». WhVD7 F5 
3<r>*mzmiihitfzWi&TV- F5 4tcti, 

^ffl/7^7 F 5 5*H(««'nfit)R l 3ttlt6nT 
LT . ^<7D7'5^-y F 5 5coW-f-&7j<^FEajgp 

h. 

[0047] *msmm<oi$r&. Mr/fai-i 1 

jux.- 9X'$>hv-yVtt&<?>3iT>>vy94 9t mm 
izmibixx^z. lt. zcom&ogimzmrsz . 

MfWTi/'J y^4 S^fJoA^fWXTy'J >'^4 

oxr^U^^48{i. ±k LT*StM+##Sl 5^i* 
S:7v# <#K?'t*"'S)fSS , JS:ffl3 J: 3 £=Sc->TV>S. - 
^. f*#£7)xr^U>-^4 9(i. TRMfc®tS>-6ffil&# 
-^Sl 5c0ffJEE^*4 2Sr>'NX^A7-f^^/hn-ltC 

n^C02«^xr^'J >^4 8, 4 9t*tLT(i, 0^ 
L3r^XTflW&i®A>£>0^ L^V^ia^S:^ LT JnExr 
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[ 0 0 4 8 ] . 03 ( a ) {CfcV>T ZMMmX'^rt 
X o ic . 7'^7>55 <75|BiJ*tcro 9 ft ttfflgfl^ £ SIS 
U -eC(cxrv- l Jy^5 6^tn-LTT-A5 7^JiT 
iMfsSKiStrCkJ;^,, ,Icoj:d3:7-A5 7£t£(/-T 
fc< t . SSMt-^fc^x^A? -f rt^/Nn 1 
?£i|4 2 £^t«£-t2-& C t h . 

[004 9] 02tc*$ft.f>J:'3fc. iOtf^Sll 
£fc{t£7-7{ia*fe6^&{i. WKWWM&f9t.t LX 

coo-v YtftvmTi/vyye 1 . v-^sigffiftEttt 
LToffffru- h 6 2 , ita*o^-f 

3 . mt&T U- h 6 4 & tf£J#*»Jfl 7" 5 7" y h 6 5 t 
£~>Xffif£ZtlX^&. Zto£ : 5%'7—7tiia&»b¥& 
«, *«BKIB-Ctt3tKfi6A 1 3 S^TSfete— «3ft 

[00 5 0] — 2tc077 7 y h6 5ti, JR^g?l 4(7)1 

5 7 y h 6 5cOftSSSB£{ii«gr7V- h 6 4 0 ft»t 
£>ft.TV>S. £ft&<0»*£7U-N6 4<O4M>gBfc:»;i\ 

tl.fXhyD7 FcOTfe^S.^^ FS^U>-^63A^ 
SStfJ-f Soy K<03fc4B£«, flffiTV- b 6 2#mg$ 
ixTV%S. — itcoffffru— h6 2ti, S^cOffffifflS: 
it i*i S tffcWCiai 5 ftt v . 
[00 5 1 ] a^A7 ^*/hfrl<0J6ffifc*tLT3 

-b6 2i±zz x-i&&BW)*-^fi&x'h -o x „ *<omm 

i,Ut££> r )*£<%'>X^Z>. 
[00 52] fi!7y'J >?6 1 lz&* L$rlrVXT«& 

»3&»A>jiffixr*«ift^-&k , p^'J yye 1 #t *>fc 

x%<7)&wm>ti l mbti&. xTmm&t><am 
&z.T*m&*W]kt&t. Ws>)>y6 i36*tt>(ciR 
ffEri/-h6 2is]±^s^s. -t<o*s 

[ 0 0 5 3 ] iiltcoj: o CflbftS*lfctt£tta 1 
1 fc J: S-aoB^fcoot K^-T* . *»<&ft«iS¥ 

1 3 *»fHSffia<OT* t * & Brseffi Wci'JiS^- & 



£8fffea#&*&*«ww-s ^-92 enmmizx 
mmw.& 3 otfirn lx . 1 3 * fmftacos 

$fc*T»*±H'*. *<0IS*. £ftteAl 3<±-*fcO 
ffffru-h6 2iaic&aL*:#KSt3rS. ^<7>^#, 

7u-b6 2ii.mmmtzs>&. «*tt**si 

5 t *7t'±^rt#iB L X V . 

[0054] &vvc\ v-^flBS#KS:«jS-r4JB 1 yJ< 
¥«Htt^-^IHttfc:J: , 3. ^a- y ^^S3 9i?m2<F> 

mmmmumiz&m l. t-Ttfta 7 n-c v ^ 

-^iolBibtJ; 7^gf3 9*»H2<otKffi#ffir« 
■n^z^mthth iiiz^ %<r»\—t)k.7<iV9>W\\ 

£3fct£r&S 1 3tf>Wtfi*a52 3<so*TSI5KTSCSW 
S . $ <ots 9 tiUl^H 2 coffiffiMfPJl^r 

ifiKc^ni L , ^StiTtftil 7 ±tS»3PJ8 3&«»ffi$ixT 

f-v -y ^ 3 9 {iH 2 coSft®#H?«l*(^t^i!l-r 
otitic, -fovN-^A7 -f iVJ'Y-K 1 Sr^Wf^l 
3<OflJft&*«2 3£T*0irt-4 (04(a) #B3) . ^ 
cot f*T«iI$^T#^yN-^A7 -f )V9'\^\<K 

mmm si o^d ) it . kcii $ n 

X^h^-t)l±7 < yP^^l^l^tetg^BSl ( 2H*> 
■S-a-feO-^tMS) t*tUT««-t4J:3fcUTS«$ 
ix.S.„ ^:t3. My\^^A7 4 /I^'Wt-1 li. V>-mt7j< 

Jii:LTti>t4 5* «V^TV>6. 
[005 5] iXt, ixry'jy^6 1 2riBS6^-»i--s«r 
fcfcrj: 0 . -»«fffE7W- h 6 2 Sr^jeeSA^ffiffl 

^^ty>[2a^^LT*3<. 

[0056] , wMtttt&sm&fst'titfRr 
^2^nmi)^-9tmm$tL. aaMt^ai 5^ 

^-*A7 -< n^yjNfr 1 co*. j: ^ t'WJtwiLmzmm-t 

h. ?jrfc. »27k ! I 1 SEiiJ : &-^colES»{i. fflJE^V-h 

6 2 cofBi&ffitSr ^ <XT i «^>=5: v \ 

[00 57] $^(C, M77f i x-^t*l.xr 
^U>-^4 8coIgf!)tJ:0. *»f+-^ai 5^:f+$:T 

75/ 'J >^'4 9 SrffilSS-lirT , — ^coffffT) ( 2kgf/cm 
2 ~5kgf/cm2 Srft^^ . *H*tJBJ!RT"*i - 11 

cot #c0jfE7J^'3. 4kgf/cm2 HK^SilT V^4. W 
S^CO^rSKi. 03. 04t*iV>T^enA3 
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6#fUS(elS5e$ixT^&. 

[00 58] AMri/- ^4 4tCjPExT5rft 

r&jA2 fcJRftSrft-*-*-*. t6L tfc&ttBSl BIKfl- 
(c. ft-*$*iTV*4«»fc:J: oT«*W8*<tt»*WS 

[0 0 5 9] ifOft. A4 7V-*4 4«rffjt3-1tT« 
IWt4fc*T*-&i:i:fcfc:. -#<7>#£E7V- h 6 2 Sr 

7<^/WVlS«»t4. X7y'jy^4 8 

^JBtttcAOStttt-SMl 5£f*£±»$-£T. ^~ 

fc, ffjE7v-h 6 2w&m#i£mm-* s *m 5^ 
[ 0 0 6 0 ] at 1 ^(TjstefNua^r Lfca. ?i * « 

HT* 1 Of--v-y ?£IB3 9 

L . Tflfc/f 7 ±KJ£«8iJ8 feltm L*y A 7 

3 9tt£*ttffiI(c8Ml'T* <£<7V\-# A7 4 /U*/J\fr 
1 1 3 tfO^ftii^gB 2 3 fcT*?8rf h ( 04 

(b) #33) . W£k^ty.X%tz>\-i] J±7 A)V-9>m\<7) 
«»«BqSl (4, S^KiaSftfc'N-^A^/U^h 
it 1 «0*«*fl5 SI ( 2 ®£> 2, a i?«OflMr«» ) (c*t L 
TW&-f£4dtbTiEB£fi&. 
[006 1 ] Mz, Si7x'J^6 1 SrlEKj^-tir^C 

tkzx o. -n<r>m&.?\s- y 6 2 £«p5B{asa»fcflyB 

fiB£T1£i8$-y\ 3flWN^A7 4/l^^/]N>T-l £*> 
^#>ta6&Bi*#>LTfc<. -E-LT, m27KWII) : E- 
?<r)Wmiz£ OSIMt^*S l 5 $-114 cofefr [6j^fil*> 
J8i&ft-^#K1 5*«f*»ii4'<*-'N~* 
A7.fW4^1^.t d t"llh^(aM^iM$-l*r&. 
[0062] fU, ±^L7t-a<7)i&f^ (SiW4# 
SI 5£tt<DT». #ff«!BT<OSiW+^-. jfETl/- 
h 6 2<0«p»fc:J: 4 /WTO*. SIWf-^Rl 5£ft<0 

[0063] ±EcosKat=«t o . m^tbcom-sftm 

(14(c) #88) . JS5^^S^#|g| (04(d) # 
JH> ■ • •IS16*tf)OS^(i4(e) #BB) £J« 
^^itiot. iki&ttJ (C*i!' \-*A7^;^F 
1 

[0064] z<?)i£. awsjuw^Rfcaww-**-- 
? 2 6 commix o ^ftttta^ 3 0 l . ft*{4« 

fc* -5 fc3d*ifi& 1 3 £ 7tCO « $ fcf&IS $ h . 

X\ ^Lfc?<iA-*A7-fWFl Sr®-fr3t3fe^fe 
JU 3(4. H^L=SrV^fl<0»iil^afc:J: OStHiSfi*. 

, ffihl/C wtni^T^H* 2 5**SlflB»S 
ix. £«D£1tifeRl 33&*ffiiM$ixT<5J:a^-3TV^ 



4. 

[0 06 5] 1 6iiW^*A7'f^^'hM-l5:45iJx 
4?iKcfflAfi-ltT : $:-5>0l (a) oy*3L)\-t) 4 )\> 
?F1 (4, ±IE<OJ:'3tUTjtaWt:«aSii6. ft-? 
T . ^HSfcBJSfc 4; ntftlTO 4 3 3rx!)JII $r ft 4 £ fc # 

[0066] ( 1 ) *HSfi)B®T-(4. ±MLt:Zt <£ 
ft?6Jll 3 1 5Sr«i/i»ffl<0«^« 

SI l£fflWC.. vn— ^A7 4;U^^Jtl|S|±<0^& 

flrl 3 (C£f#$:ft/C^&^-#A7 4/1^^1 ft 

Stfg*#J 8 3&*#p LSI $ *U * <Oft 8 5r IStg^S S 1 
X. V 9 5 y ? *Mtg*?PJ 8 T'fc 4 (c t> *» 

[0067] (2) 4fc. Cl<?5J:d^r«ffl<OS^«ai 

( 3 ) *£ttrae>«-gfga 1 1 t(4. ^epa3 
m, ^-hi-Hmzns.-ti^Lhz.>iX'2^<7>mmm 

S 1 $r |a]B#(2fg-^ U 3 *«SM+4*a 1 5 $ ixT 
V^S (04(c) , (e) #BS) . LT. CcO-fc*^^ 
(c®-f & B^rBlo®^(co>5r*i 0 , 4*tt<0v ^ -o o cr>\ft 

(a) cO±^n-^A7 4>V5>F\ 5rt#^cO(cS-rSB# 

[0068] ( 4 ) *mtmm<nm&%iW. 1 1 x-i±, m 

tg^ffiSl ZWJTftlzi&iXKi'Hz-Th-ttfalzMmZ 
ib. l^XmzW]±ft£-}}[lz.X^&t,zt>frfrbh-f, -fe 

7$7?x 8 (4M««® s i nmxmzm -s x 
t wm^fot imnLM&zh hz\k\,z±z>h<ntmm 

[0069] fifoT. ffifc«»«ffiSl OM^TlfijKJtL 

xmjs^^zmb^n^-thXd^m^zit^ mmiz 
fr^m&fmxigmm 8 ^«««® s 1 -zmzfttHz-m 

tWX'ZZ. $>£tz^ ^<7)z\t h±&&<?)ft 

±i,znm-t & . 

[0070] ( 5 ) ci comsgiw 1 1 <ommntt& i 

5T14. ITE Srfijffl L^nM T'U-^4 4 $r®i!)Sli: 

SPJIxTc7)tti^(c4 -o Tfi#(ci#4 Z t ifiX # & . 
[007 1 ] ( 6 ) £ tf)#£*B 1 1 0«ftft4^K 1 
5(4. B6S«JST*4 81518^4 3 ^LTJgftft-^ 
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mmm&mcoy?? y h 5 5 izfgimtmzunznx^^ 

^4 8 . 4 9 &k'##?o£ fc< < & 0 . l l 

coflffitt^ft Att £ [6]± $ & Z t tfiV S 6 . 
[0072] ( 7 ) I l t*Jft4«a»f+4- 

LT. 21«l7y'jyf4 8, 4 9£J5«Hfc:*i Utfc 
<0i:i-5tO5. P(l7y' | jy^4 8, 4 9 & 

3£fflk Lfc^fctiJM:*). a-^A7 * yt-^/Js^r 1 1= 
*t t T K5£«fci£ *Jf JI7J Sr WUKJn*. h Z t WX' # 

[0073] ( 8 ) :**&BBJBTttffl3ft4£ft«iJ* l 
A-^A7^^/hJtl SrWig^f6]fc4 5' IUIeS 

■efc#iRT\ *»o* 3 F*i*ifcJt«w(aa-mLtc< wr 

® T^-t I. i h S . £ WK«T«tt«-**« l 
*dt*«T#S (14(c) , (e) #B1) . ,I*Ui. fSlfi 

hztitx%. u^xumizmwi Kommmmtzm 

Z>Zt&X°$&. 

[0074] ( 9 ) *gg«gjRaft£&B 1 1 -eii, s 

COT' J: < =5: *> . fiS -o T . £tt<0*3Ht^?g?g-ft5- *MK 
[0075] (10) ^Xttttflrcii, A-^A7 -f /I/ 

HT^#fc0»o.A9iS:<l 1 T&i8&-£&.r k#T-# S. Z 

tut. Wflfciti?>bh^-*}J±7 <>u?>miwmm 

?F1 Sr«IHtcKJt-tl.C:t* < T-#S. 
[ 0 0 7 6 ] *»WOSIB»»J0»±JaT<Oj: 3 fcSS 

mtxi>£\>\ 

• 0 5 ( a ) 5 ( c ) K^fgiJMOlf BET U- h 
Rl *S»tTfcJ:u. <I<DU:/R1 If? X&mzBf&2 



KrwmBftiizn&Lx^h. 'j^'Ri ff)mmti. o 

S *i4 .1 # J: ^ . .r co J: 3 ^rflBt tU*«fiRt^- 
■g, . a-^7<^ /N* 1 «*iE L V ^^filWit 
J£3-3*U ^®*>A>co^?Pl8c 7 ){i^aiL^tii'-=5:< : 5r 

[0077] • mmmmmx-ii. 01(a) <oz:t 

4?i|x4?iJ*^^t^7^^n-*^7 4i\,9V\ ^S^jt-f 
S^ffiSrpiJt^(fT^L7t. 39HSk CIO J; 3 

m*.^h-&£umLxt>£\,\ mmco^mz^hcoiz 
itf=.ft&.mz*p-?x^&. an*>. cii^cot-cooj;-? 

*m^X locO^:^N-*A7.-f ;l^^Fl $ri^t-f&Cl 
i: *U. . * UT . flWia^SB 2 3 *W?ffifg»m4 

[0078] • wm^immmmcr>xot£^Tsmm 
im> u y u- 9 4 4 os&gs ti-r , CTx. « sbrs^ 

*}A7 </\s7^ftico£d%mfcmzm%.zti-f. mt 
&tz. ■t7$v7xffimm±7 <t 'i-fi'zm'feztLhzt 

ti^r<. -f-^UJWOtOT-fcJ:^. S^»(c, t7$7? 
v>. 

[007 9] • X7y'jy^4 8. 4 9 Sr^'WlSfcii: 

Ti/'J^ffl^TtJ:^. ^f&. !7y , J>'nW<0 
T^f-AX-^Srffl^T. Sx7y'J>'/4 8, 490 

[0 080] - 3ffi^mt^fk*?3LftfeMM&^®; 

tLxmmmBmtm*&i>c?>$:m^x i>£< . 
izzixb<n^m&mx'htiiiimvt>%ixx tjaw m*. 

[oo8i]- ^-x h*w«3iBW8 (oi oaastt 

fKsatte«saw>J> sffli^saiLTAMsn 

[0082] • 3"Al^cO«^2rE&IS«3«(^fflLT 

til-*. jfifWt* t WNS*'WiHr, sa»f+-¥*ai 5 
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frtth±X<r»\-t) A7 -i )V7>\^ 1 ZmZ-Sio-ttfc 3 
^.-C'-fS LTtg-^-Srfi 1 oZt h^imxh h . fc« L . fls 

[0083] • man. mmn^fs. 1 5 t j: 0 

OT*ftJ:9kll^«i»£tt^&iotLT, «-&fp 
&f\g\X'fr-ojEW<,zm-£-fZ> Z t tfXZ h . 

[ 0 0 8 4 ] act . *#mfl ^<Jo«Htiett§ii^s«e*i 
SMcoteMz, m^Ltzmmmmizx^xte.m^tihn 

(1) •fe7iv?XlWg«iJtJ:9-t5$-y?*ffi;i 

7 xm&mm*ft&*ttw&x')m.<7)-t7 s 7?x}s 

ftfcWlB-fe^ S y ^xffiit*tffE^)5:iJPi.oo. buIE 

{m*x-&mz-£&imttttmz«fr®t. fris*» 

2f 4> ff BE-T hZb X'% <0iSaJ»W) £ IS] & 7 - ? <5H 

«ne^fffeft$rBif«ias*T'*¥*(6it^ 
s-r § fc . mmiz.®.w. t xmm s n 

Zimt^h^y S •y?Xffjttt<0&-&§£a. 
[0085] ( 2 ) fflWSS 1 tfc Wt , BUlE'7- 
^fiMRW^SIl. "7-7*SH#lB*:i: . -e^oy-^S 

tS&tlX^hZ-b.. U-oX. £oa85WJSS2fcSEffl«D 
R^tiSi:. 7-7ffiHJWEffct£9fE»§ft£y- 
?SSffi*PEftt«fcot\ 7-7TS»4-fe5S -x^Xlfjt 
«c3&»-tO«aB*l*l*»^ffE3 tit. Z<otz#>. 

mtximm>2ti&. 

[0086] ( 3 ) ttfKMJHB 2 1*3 mflfiv— 

fit e v - 7 imw&mzm sm z mm $ -ttti vm 
ximztix^&zt. ^t, ^(ogt«sw ( iJ®3tfe 

[0087] ( 4 ) &»W,SS2 . 3 tfcWt , Huffi 
V- 7 SS*¥EttO#£ffit Ji-X^— ffflHflffiJS^ 



SMHtiSfc. x^— 9"ffllH]fl«Jt60#tttJ:*)-b75 

[0088] ( 5 ) I«^iM 1 7bS3 . tt«£WS« 1 ^3 
ie-fe5 S ••/ 7*ffi£tttttLT«ftltf-&J¥E?&*fc , * 

coffffi&ft t mm 2 it h n»«5 1 sr w^- s c t . 

[0089] ( 6 ) aMWUSMB 5 (C*» V vc , MieHtO 
■^--5 i: 1 1> t . -e jS^Jt Srfi~ LT I5ieffi«)#4-#a 
6 tieiKc^ofl t J; i: . «»)§sW^-r & iStS^ 

sat 4 tusa 1 1 < < ^ 
[0090] (7) mmim.\?&$<F>\v?t^fr\ 

WJ±m<7)T7 J f-*x.-7 : £WMlz : $'t&Zt . t^T, 
c: wtttB« < ®« 7 tf Ea^oj t i^»k, Pir^fii 

[009 1 ] ( 8 ) atBW^« 57bM7 CO w-ftUP 1 

[0092] ( 9 ) 1 nm3 . tS»WSL« 1 ^3 

■^awffE^j^ l^r^co^^iDxix^O. HBO 
[0093] (10) »#JBl7b3S4. iS«W/S«l 

TbMgcTj^-rtL^iotfc^T. (tfriEJ^i»#4-#at 

iO) »»1^ai^tfc^T^^|gtt5:#-^t. 

->T» Z co&WfflUM 1 0 tfEiicW^t X h t . <2S 

[00 94] (11) UW5PH1P;54. 
Ml O^V^-Tix^l otfcv^T. BulE-fe9 5 -y 

(12) iti&B 1 ^^4 . «fBW.B« 1 1 1 ^V^ 
■ftlfr 1 ot*sv^T . tufE-fe 757? xi?tg^l(i, ^ 

t. 

[009 5] (13) IS$^1}1)I3, tiiimgMl 
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[0 0 9 6] (14) /\-*A7 4 )V? >bK<M\-fflW 

mrnsM mm 13 iztmztiti&'&mm.zmm lt . 
aaiiw a ^ ^ ;u ^ /|n«- £ l t «*f+ »t h z 

») . «-?T, d<OtttfiWJSJBll4K:E»<0f|^fc:J:S 

;n- # A7 4 /l^/Wt|3|±£8te Lfz t S 

(CSV ^5ftK£^§•?> £ t & . -e*t«9> i. . XMfr-ojs, 

ffi|WA:*A7 -f n,* £ WSSfcRSM- * i fc ATS 

6. 

[0097] 

[ mHowm ] ja±Ba uci^t- if *is i ~ 3 ice 
\z , «£smhck i ^m&mm zm&-?&zt » & * 

[0098] if&g 2 KaB*8<0»BJtc J: n«r. J: K)£.M 

^■om^mx-mmm^mmm^mzjEmzfr^m^ 

hZt htztb. J: 0 V^o * •5±&14**ft_L-$-& . 

[0099] ii*JB4 izu&comuzxtii* . tfs*ttX 



[0fficOfS#=5rlft0J!] 

[HI] ( a ) li*ftHfl*JW*fcLfcH^WJIK=*i" 
T^;n-#A7 4/I^£^V*1SHB0, (b)ti(a) 
^>-*A7^^^ISt&A-^7^W'h 
M-<0A-AtSfc:tJ»t4BrBia, (c)ii(bl(OB-B 

[02] ns£^co«^sco-a5Kffiiw/iiifflia« 

[ H 3 ] ( a ) Ji Ml ES^SSBWBS-e* 6 JHWt^#- 

s<o jebei . ( b ) t± * comwrn . 

[04] ( a) - ( e ) -f^^W^COfg-^ 

***KBH-r*jt«><o«ii»ia. 

[05 ] ( a ) (iSiJWc&tt&ffJET^-h^fffiHSr 
3jcf#HS0 s ( b ) {4 V - ? ffllf »!^S<0 jEBH , 
( c ) (4-ec7>i?S|5ttf;*K®0. 
[06 ] >\~f]ls7 4 iV-9 ' 4^<?>1&?>-'&*>i£frfzW) 

l-t7i v?Atmibt LT«A-«A7 -f/l-^jN 

JV. 8-^7i7?^igt#L 11- (*5S»^ 
HBtfcO) 1 3- 1 5 -••»)#-*?- 

si A2 ■■■mmmmzK^iz-fh-t 
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[04] 

(a) (b) (c) A3 ^n 
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